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Abstract 
Bipolar disorder (BD) is highly heterogeneous, and course variations are associated with patient 
outcomes. This diagnostic complexity challenges identification of patients in greatest need of 
intervention. Additionally, course variations have implications for offspring risk. First, Latent 
class analysis (LCA) categorized parents with BD based on salient illness characteristics: BD 
type, onset age, polarity of index episode, pole of majority of episodes, rapid cycling, psychosis, 
anxiety comorbidity, and substance dependence. Fit indices favored three parental classes with 
some substantively meaningful patterns. Two classes, labeled “Earlier-Onset Bipolar-I” (EO-I) 
and “Earlier-Onset Bipolar-II” (EO-II), comprised parents who had a mean onset age in mid-
adolescence, with EO-I primarily BD-I parents and EO-II entirely BD-II parents. The third class, 
labeled “Later-Onset BD” (LO) had an average onset age in adulthood. Classes also varied on 
probability of anxiety comorbidity, substance dependence, psychosis, rapid cycling, and pole of 
majority of episodes. Second, we examined rates of disorders in offspring (ages 4–33, Mage = 
13.46) based on parental latent class membership. Differences emerged for offspring anxiety 
disorders only such that offspring of EO-I and EO-II parents had higher rates, compared to 
offspring of LO parents, particularly for daughters. Findings may enhance understanding of BD 
and its nosology 
Key Words: Risk factors, High-risk Offspring, Mood disorder, Anxiety disorder. 
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1. Introduction 
Bipolar disorder (BD) is a chronic illness characterized by high rates of relapse and 
recurrence (Harrow et al., 1990), and patients experience psychosocial impairment that often 
persists between episodes and impacts essentially all areas of functioning (Coryell et al., 1993; 
Yatham et al., 2004). However, BD is also a complex and heterogeneous disorder, with profound 
variations in the severity, length, and number of manic/hypomanic and depressive episodes and 
patterns of comorbidity (Akiskal et al., 2000). Further, course variations can lead to more or less 
favorable patient outcomes, psychosocial impairment, and stress (Bauer et al., 2001). Given 
these variations in BD course and characteristics, current diagnostic systems do not provide for 
the identification of which patients may be in greatest need of intervention and support (Ghaemi 
et al., 2008). Uncovering this information would assist in the prevention of long-term 
maladaptive patient outcomes. Additionally, this information would inform targeted intervention 
for offspring of parents with BD [OPBD], as parental illness course may have implications for 
both environmental and genetic offspring risk.  
1.1 Bipolar disorder characteristics 
Past research has identified a number of specific BD course variants that may be linked 
with greater illness severity and poorer functional outcome (Treuer and Tohen, 2010). These 
include the indicators in current classification systems, such as BD type, rapid cycling, and 
psychosis. For example, although BD-I and BD-II, are operationalized to differ only by mania 
severity, BD types may also have different profiles in terms of chronicity, comorbidity, and 
clinical features. Specifically, although BD-I may be a more severe form of the disorder (e.g., 
presence of psychosis, more acute impairment), BD-II is generally more chronic, with higher 
rates of depression, episode switching, and anxiety comorbidity (Vieta et al., 1997; Judd et al., 
3 
2003a; Judd et al., 2003b). The presence of rapid cycling is also linked with greater illness 
severity, suicide risk, and treatment failure (Coryell et al., 2003; Kupka et al., 2003; Tondo et al., 
2003). Psychotic symptoms are associated with BD episode severity, higher hospitalization rates, 
and poorer treatment response (van Rossum et al., 2008; Ozyildirim et al., 2010). In fact, in 
addition to BD type, research suggests that rapid cycling and psychotic features may be markers 
of particular BD subtypes (Bauer et al., 1994; Potash et al., 2001). 
Other factors, not in the current nosology, are also associated with BD severity and 
functional outcome, including onset age, comorbidity, and characteristics associated with 
episode polarity. For example, onset age has shown inverse associations with episode length and 
recurrence and impairment in functioning (Benazzi, 2009; Perlis et al., 2009).  These differences 
in clinical expression and outcome between earlier and later onset BD, along with data indicating 
different patterns of familial risk between the groups (Somanath et al., 2002), has led researchers 
to suggest that onset age could be a valid alternative to polarity for classifying BD (Schurhoff et 
al., 2000; Benazzi, 2009). In terms of comorbidity, both anxiety and substance use disorders are 
linked with BD severity (e.g., suicidality, hospitalization), chronicity, poor treatment outcome, 
and impaired functioning (Cassidy et al., 2001; Simon et al., 2004; Gaudiano and Miller, 2005; 
Goldstein and Levitt, 2008; Mazza et al., 2009; Sala et al., 2012). Although anxiety and 
substance use disorders tend to overlap with one another in BD patients, the disorders have 
different patterns of associations with BD course and may uniquely contribute to severity and 
outcome (Simon et al., 2004; Bauer et al., 2005). 
 Finally, evidence suggests that characteristics associated with episode polarity may 
impact severity and outcome. Studies show that BD course is predominantly characterized by 
episodes of the same polarity, and there may be important clinical differences in severity and 
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chronicity between patients with predominantly manic versus depressive episodes (Colom et al., 
2006; Rosa et al., 2008). BD course may also be associated with the polarity of the index 
episode, such that, compared to patients with manic episode onset, those who have an initial 
depressive episode have more chronic illness course, more suicidality, later onset, fewer 
hospitalizations, and fewer psychotic symptoms (Daban et al., 2006). Polarity at onset may be a 
familial feature, such that relatives have the same episode type at onset (Kassem et al., 2006), 
suggesting that this feature may delineate different BD subtypes. 
1.2 Associations with offspring outcomes 
Although abundant literature has identified illness characteristics associated with poorer 
outcomes in BD patients, few studies have examined specifically the impact of these 
characteristics on offspring. High-risk research has instead largely compared psychopathology 
rates in OPBD versus offspring of parents without BD, without examining parental illness 
characteristics as moderators of risk. Such research overwhelmingly shows that OPBD are at 
increased risk for a variety of psychiatric disorders themselves (Lapalme et al., 1997; DelBello 
and Geller, 2001; Birmaher et al., 2009). However, given the heterogeneity of BD, offspring 
living with BD parents may have vastly different experiences, including variable levels of stress 
and unpredictability. Additionally, offspring might be at higher genetic risk of certain types of 
psychopathology depending on parental BD course characteristics.  
Grigoroiu-Serbanescu and colleagues (1989) found that the presence and severity of any 
diagnosis in 72 OPBD was associated with parent’s illness severity, number of manic/mixed 
episodes, and onset age. More recently, in 50 OPBD, Garcia-Amador and colleagues (2013) 
found that, when BD parents had a lifetime history of psychotic symptoms or BD-II, offspring 
were more likely to exhibit psychopathology. Two additional studies point to the role of parental 
5 
BD onset age in increasing risk for offspring mood disorders (depression and BD), specifically 
(Chang et al., 2000; Oquendo et al., 2013). However, Goldstein et al. (2010) failed to find any 
relationship between parental illness characteristics (BD type, rapid cycling, onset age, 
suicidality, psychosis, comorbidity) and the presence of offspring BD. These discrepancies, and 
the fact that many of the studies were limited by small offspring sample sizes, warrant replication 
in a larger sample that examines a range of offspring disorders. Additionally, rather than 
examining correlations between individual parental illness characteristics and offspring 
psychopathology, it may be important to instead evaluate relationships with empirically derived 
patterns of parental BD course. 
Taken together, the above research suggests that a number of BD characteristics—some 
within and some outside of the current nosology—predict severity and outcome. However, given 
that these course characteristics are interrelated, determining which particular indicators may be 
driving associations with patient outcomes proves challenging. Past studies have largely 
examined these features in isolation, rather than examining if and how certain factors “hang 
together,” which may provide insight into understanding course patterns. Additionally, some 
studies suggest relationships between parental BD course characteristics and offspring 
psychopathology, although this literature is sparse. The current study used latent class analysis 
(LCA) as a novel method of categorizing parents with BD based on salient characteristics of 
illness course. Given our relatively small sample size of parents this approach was used in an 
exploratory fashion to generate hypotheses regarding course patterns. Next, we examined links 
between these parental latent classes and offspring emotional and behavioral disorders to 
investigate whether patterns of parental course may be linked with offspring risk for certain types 
of psychopathology. Finally, we examined offspring sex differences in the above relationships.  
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2. Methods 
The investigation combined data from two studies examining BD patients receiving 
treatment at Massachusetts General Hospital (MGH) psychiatry units  and their offspring (Henin 
et al., 2005). Parents were informed of the study via advertisements in waiting rooms and letters 
to clinicians, and contacted the study coordinators if interested in participating. Study 
coordinators then administered a screening questionnaire to confirm parental BD diagnosis. 
Next, structured diagnostic interviews, administered by trained interviewers, evaluated potential 
participants and their offspring. Parents with a positive BD diagnosis were included. MGH 
Subcommittee for Human Studies approved all procedures. Parents provided informed consent 
for participation, and offspring provided assent. Participants were compensated for their 
involvement. 
Parent and offspring diagnostic interviews were conducted by master- and bachelor-level 
diagnosticians who were extensively trained and supervised in interview procedures and 
diagnostic criteria. Diagnosticians discussed each interview with experienced, board-certified 
child and adult psychiatrists and licensed psychologists for review and to resolve diagnostic 
uncertainties. Kappa coefficients of agreement were computed by having experienced, board 
certified child and adult psychiatrists and licensed clinical psychologists diagnose subjects from 
audio taped interviews. Based on 500 assessments from interviews of children and adults, the 
median kappa coefficient was 0.98. Kappa coefficients for individual diagnoses included: 
attention deficit/hyperactivity disorder (ADHD; 0.88), conduct disorder (CD; 1.0), oppositional 
defiant disorder (ODD; 0.90), depression (1.0), mania (0.95), separation anxiety (1.0), 
agoraphobia (1.0), panic disorder (0.95), obsessive compulsive disorder (OCD; 1.0), generalized 
anxiety disorder (GAD; 0.95), specific phobia (0.95), posttraumatic stress disorder (PTSD; 1.0), 
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social phobia (1.0), and substance use disorder (1.0). These measures indicated excellent 
reliability between ratings made by the non-clinician raters and experienced clinicians. The 
reliability of the diagnostic review process was estimated by computing kappa coefficients of 
agreement between clinician reviewers. For these clinical diagnoses, the median reliability 
between individual clinicians and the review committee assigned diagnoses was 0.87. Kappa 
coefficients for individual diagnoses included: ADHD (1.0), CD (1.0), ODD (0.90), depression 
(1.0), mania (0.78), separation anxiety (0.89), agoraphobia (0.80), panic disorder (0.77), OCD 
(0.73), GAD (0.90), specific phobia (0.85), PTSD (0.8), social phobia (0.90), and substance use 
disorder (1.0). 
2.1 Participants 
The full sample contained 119 parents and 206 offspring. However, of the 206 offspring 
who received diagnostic assessments, 18 were missing information necessary to classify their 
parents (n = 10) on the course indicators included in the present study, and were therefore 
excluded from analyses. Table 1 shows the demographic data for the 109 parents and 188 
offspring included in the present analyses. Of these families, 43 had one offspring, 52 had two 
offspring, 12 had three offspring, and 1 had four offspring. Offspring age ranged from 4–33 
years, however most (84.0%) were under age 19. Additionally, the majority were Caucasian 
(93.1%) and from families in the top two income classes on the Hollingshead scale (84.0%). 
2.2 Measures 
2.2.1 Parental psychopathology. The Structured Clinical Interview for DSM-IV Axis I 
Disorders (SCID; First and Gibbon, 2004) assessed parents’ current and lifetime diagnoses. 
Psychiatric information about the unaffected (non-BD) parent was not collected. Interviewers 
gathered detailed information about BD course, including onset age, number of episodes, episode 
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types, and presence of psychosis. Onset age was defined as the age of first major syndromal 
mood (mania or major depressive disorder [MDD]) episode (as suggested by Benazzi, 2009). 
Rapid cycling was defined as an average of 4 or more mood episodes per year and was 
calculated by dividing the total number of episodes (of any polarity) by the number of years 
since illness onset. This enabled determination of those patients for whom rapid cycling was a 
more stable characteristic, rather than a transient phenomenon (e.g., only occurring in one year of 
illness; see  Bauer et al., 2008). 
Interviewers also gathered details about lifetime comorbid diagnoses. We were 
particularly interested in examining anxiety and substance dependence, as these disorders have 
been most consistently associated with poorer quality of life and greater role impairment in BD 
patients. Comorbid anxiety was indicated based on a history of one or more of the following: 
panic disorder, agoraphobia, social phobia, specific phobia, OCD, GAD, and PTSD. We did not 
include in this category the two participants who endorsed specific phobia, with minimal 
impairment, and no other anxiety diagnoses. Comorbid substance dependence included lifetime 
history of a diagnosis of substance and/or alcohol dependence. Finally, the Global Assessment of 
Functioning scale (GAF) was used to measure parents’ most severe level of functioning. 
2.2.2. Offspring psychopathology. The Schedule for Affective Disorders and 
Schizophrenia for School-Aged Children-Epidemiologic Version (KSADS; Orvaschel, 1995) 
was used to assess lifetime emotional and behavioral diagnoses in offspring under age 18. We 
conducted indirect interviews with parents for all offspring and direct interviews with offspring 
age 12 and over (60% of offspring). For offspring age 18 and over, the SCID was used, 
supplemented by KSADS modules to assess childhood diagnoses (e.g., ADHD). When offspring 
interviews were obtained, discrepancies between reports were resolved by considering a 
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diagnosis as positive if it could be made on the basis of at least one of the two sources. If one of 
the reports was deemed unreliable, it was not considered. 
To assist with analyses, offspring diagnoses were grouped into categories: BDa; 
depressive disorder (MDD and/or dysthymic disorder); disruptive behavior disorder (ODD 
and/or CD); attention deficit hyperactivity disorder; and anxiety disorder (panic disorder, 
agoraphobia, social phobia, OCD, GAD, PTSD, separation anxiety disorder and/or specific 
phobia). Again, we did not include in the anxiety disorders category the 7 offspring who 
endorsed specific phobia only As an additional category, “mood disorders” (i.e., depressive 
disorder and BD) was examined; these categories were combined given the wide age range 
among offspring in the sample and the fact that early manifestations of BD in high-risk offspring 
typically reflect depressive polarity and pre-pubertal mania is rare (Duffy, 2009). We therefore 
examined six diagnostic categories in total. 
2.3 Analyses 
Data were analyzed using Mplus v.6 (Muthén and Muthén, 1998-2010) and SPSS. The 
                                                 
a For a full diagnosis of mania (BD-I) to be considered positive, the offspring had to meet full DSM criteria for a 
manic episode with associated impairment. We classified offspring as having bipolar II disorder (BD-II) if they had 
a clinical course characterized by one or more major depressive episodes accompanied by at least one hypomanic 
episode. Hypomania was diagnosed when subjects had active manic mood and associated symptoms for at least 4 
days but did not meet full duration criteria for mania, and if the subjects did not manifest at least marked impairment 
during an episode (e.g. hospitalization). Given that offspring with depression who also meet subthreshold criteria for 
mania are likely to convert to full BD over time (Zimmermann et al., 2009; Axelson et al., 2011), we included such 
offspring in the BD category. To meet for a subthreshold diagnosis of hypomania/mania, an offspring must have met 
criterion A for a period of four days or longer, have at least two (three if the mood is irritable only) of the seven 
criterion B symptoms, and have clinically relevant impairment. 
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sample contained multiple siblings from some families, violating assumptions of independence 
of observations. Therefore, multilevel modeling (with the type=complex feature in Mplus and 
clustering by family) was utilized for analyses to adjust standard errors to account for nested 
data. Multiple waves of data were present for some participants (20%); when this occurred, the 
most recent wave of complete data was selected for inclusion.  
LCA using Mplus classified parents into groups according to BD course presentation. 
Based on the literature, eight features were extracted that capture salient characteristics of illness 
course: BD type, onset age, polarity at first episode, pole of the majority of episodes (henceforth 
“primary episode polarity”), rapid cycling, history of psychosis, history of anxiety disorder, and 
history of substance dependence. All variables were dichotomous, except for onset age which 
was measured continuously. We compared models with 2-, 3-, and 4-class solutions to determine 
the optimal substantive and statistical fit. Model comparisons were made using Akaike’s 
Information Criterion (AIC; Akaike, 1987) and the Bayesian Information Criterion (BIC; 
Schwartz, 1987), with lower values indicating the optimal number of latent classes that should be 
extracted from the variables. We also examined class separation based on entropy and average 
posterior probability values, with values closer to 1 indicating better classification precision 
(Nagin, 2005; Ramaswamy et al., 1993). Finally, the Lo-Mendell-Rubin Adjusted Likelihood 
Ratio Test (LRT; Nylund et al., 2007) and Bootstrapped Likelihood Ratio Test (BLRT) were 
examined. Each test assesses the statistical significance of the improvement in the model when 
an additional class is extracted. A parent was assigned to the class for which he or she had the 
highest probability of belonging (i.e., most likely class membership). Additionally, as a way of 
improving the interpretability of our latent classes, we compared classes on meaningful external 
validators using the pseudo-class method (cf. Clarke & Muthén, 2009). Specifically, we 
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incorporated two indications of illness severity, parent GAF score and history of inpatient 
psychiatric hospitalization, as auxiliary variables in the analysis. 
To examine associations between parental latent class and offspring psychopathology, 
each offspring diagnostic category was regressed onto parents’ assigned most likely class 
membership using MPlus. Prior to running regression models, we examined potential class 
differences in demographic factors (i.e., offspring and parent age and sex, socioeconomic status, 
parent marital status); variables showing significant differences were entered as covariates. Next, 
we created dummy variables to form dichotomous predictors corresponding to the 
presence/absence of each parental latent class, and these variables were included as predictors of 
offspring diagnoses. To assess moderation by offspring sex, product terms (sex by parental class) 
were calculated and included in all models.  
3. Results 
3.1 LCA of parental diagnostic data 
Table 2 lists LCA model fit indices for 2-, 3-, and 4-class solutions. Entropy was high (> 
0.80) for all solutions, as were average posterior probabilities (> 0.93), suggesting well-separated 
latent classes (cf. Celeux & Soromenho, 1996; Nagin, 2005). The BIC and AIC favored different 
models, with the BIC suggesting that a 2-class solution was optimal and the AIC favoring a 3-
class solution. However, the LRT and BLRT both indicated that 3-class solution significantly 
improved model fit (p < 0.01) over a 2-class solution and was therefore selected. 
The 3-class model was also acceptable on theoretical grounds. Examining the eight 
course indicators, various features differentiated classes, with some substantively meaningful 
patterns (Table 3 and Figure 1). First, Class 1 (50%; n = 55) and Class 2 (28%; n = 31) parents 
had earlier illness onset, whereas Class 3 (21%; n = 23) parents had later onset. Second Class 1 
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parents had a 0.90 probability of having BD-I, whereas Class 2 consisted entirely of parents with 
BD-II. Class 1 was therefore labeled “Earlier-Onset Bipolar-I” (EO-I) and Class 2 was labeled 
“Earlier-Onset Bipolar-II” (EO-II). Class 3 was labeled “Later-Onset BD” (LO). For parents 
assigned to each class, the average likelihood for being in that class was as follows: EO-I = 0.89; 
EO-II = 0.98; LO = 0.91. 
As depicted in Figure 1, in addition to class differences in onset age (F = 226.46, p < 
0.001) and BD type (χ2 = 109.58, p < 0.001), classes differed on anxiety disorder comorbidity 
(χ2 = 28.00, p < 0.001), substance dependence (χ2 = 6.72, p < 0.05), rates of psychosis (χ2 = 
59.64, p < 0.001), rapid cycling (χ2 = 7.02, p < 0.05), and primary episode polarity (χ2 = 6.13, 
p < 0.05). Specifically, post hoc tests showed that EO-I and EO-II did not differ from one 
another in anxiety disorder comorbidity, but each had a higher probability rate than LO (EO-I vs. 
LO: χ2 = 24.62, p < 0.001; EO-II vs. LO: χ2 = 17.12, p < 0.001). EO-I had a higher probability 
of substance dependence than EO-II (χ2 = 5.49, p < 0.05) but not LO, and EO-II and LO did not 
differ significantly on this variable. EO-I also had a higher likelihood of having their primary 
episode polarity be depressed than EO-II (χ2 = 4.32, p < 0.05) and LO (χ2 = 4.32, p < 0.05), but 
EO-II and LO did not differ. For psychosis, EO-I had significantly higher rates than LO (χ2 = 
13.38, p < 0.001), and both EO-I and LO has higher rates of psychosis than EO-II (which 
understandably had no psychosis given that this group comprised entirely BD-II parents). EO-II 
had greater probability of rapid cycling compared to LO (χ2 = 7.08, p < 0.01), but EO-I and EO-
II did not differ significantly on this variable, nor did LO and EO-I. 
Group comparisons on auxiliary variables of severity revealed, first, that EO-I and LO 
parents were significantly more likely than EO-II parents to have received treatment in an 
inpatient psychiatric hospital (EO-I vs. EO-II: χ2 = 19.97, p < 0.001; LO vs. EO-II: χ2 = 11.90, p 
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< 0.001). Second, EO-I and LO parents had significantly lower GAF scores than EO-II parents 
(EO-I vs. EO-II: χ2 = 16.15, p < 0.001; LO vs. EO-II: χ2 = 7.35, p = 0.007). EO-I and LO did not 
differ from one another on these variables. 
3.2 Prediction of offspring psychopathology by parental latent class 
Prior to running regression analyses, demographic factors were examined to identify class 
differences. EO-II parents were significantly more likely to be married/co-habiting versus 
separated/divorced than EO-I and LO parents (χ2 = 17.01, p < 0.01), who had a fairly equal 
likelihood of being married/co-habiting versus separated/divorced (Table 1). Offspring of EO-II 
parents were also significantly younger than offspring in the other two groups (F = 7.41, p < 
0.01), and offspring of EO-I parents had significantly lower socioeconomic status than offspring 
of parents in the other classes (F = 5.96, p < 0.01). Subsequent analyses controlled for offspring 
age, socioeconomic status, and parent marital status. 
We next ran separate logistic regression analyses with parental classes (dummy coded) 
predicting each category of offspring psychopathology. Classes differed for offspring anxiety 
disorders only. Specifically, offspring of LO parents (comparison group) had significantly lower 
rates of anxiety disorders than offspring of EO-I parents (34.9% versus 56.3%; ß = 0.30; p = 
0.013) and EO-II parents (34.9% versus 55.1%; ß = 0.30; p = 0.010). There were no differences 
in offspring anxiety disorders between EO-I and EO-II parents. There were also no differences 
between parental latent classes for other offspring disorders categories. 
To test for moderation by offspring sex, product terms were entered on Step 2 of logistic 
regression models, and revealed that sex interacted with parental class to predict offspring 
anxiety disorders. Specifically, when entered into the model (with EO-I and EO-II dummy coded 
and LO as the reference group), the sex by EO-II product term predicted offspring anxiety 
14 
disorders (ß = -0.30; p = 0.013) such that female, but not male, offspring of EO-II parents had 
higher rates of anxiety disorders than offspring of LO parents. The sex by EO-I product term was 
non-significant (ß = -0.06; p = 0.50) in predicting offspring anxiety disorders. These results are 
depicted in Figure 2. 
4. Discussion 
The International Society for Bipolar Disorders Diagnostic Guidelines Task Force has 
emphasized the need for more attention to diagnostic validators, including course and 
comorbidities, in determining BD nosology (Ghaemi et al., 2008). The present findings, though 
exploratory in nature, support this process. Using LCA, individuals with BD were empirically 
grouped into three latent classes based on phenotypic indicators of illness course, with some 
notable patterns differentiating classes. These findings may help to generate hypotheses that, if 
replicated in larger, independent samples, may assist in better understanding and classifying BD. 
According to results of our LCA, two classes (EO-I and EO-II) had average illness onsets 
during mid-adolescence, whereas the LO class had an average onset around age 32. Of the earlier 
onset classes, EO-I primarily comprised individuals with BD-I, whereas EO-II individuals had 
BD-II. These findings, in part, support the validity of the present BD nosology, classifying based 
on the presence of hypomania versus mania; however results also implicate other factors, such as 
onset age, as important for classification. Other researchers have also pointed to onset age as a 
valid alternative for classifying BD (Schurhoff et al., 2000; Benazzi, 2009), primarily based on 
findings that onset age is correlated in BD sibling pairs (Leboyer et al., 1998), is significantly 
heritable in families, and may be associated with particular genetic markers (Faraone et al., 
2004). Group comparisons on auxiliary variables revealed that parents in the earlier-onset classes 
were more likely to have received treatment in an inpatient psychiatric hospital and had higher 
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GAF scores, suggesting greater BD severity, compared to LO parents. 
In addition to the two patterns described above, there were class differences in 
comorbidity patterns. First, EO-I parents had the highest probability of lifetime substance 
dependence. Past research also suggests that earlier onset is associated with greater rates of 
comorbid substance use disorders (Perlis et al., 2004). However the literature is inconsistent 
regarding the relationship between substance use disorder comorbidity and BD type, with some 
studies showing that substance use disorder risk is higher in BD-I than BD-II patients 
(Merikangas et al., 2007), other studies showing that BD-II patients are more likely to have 
substance use disorders (Mazza et al., 2009), and yet other studies showing no differences in 
between BD types (Judd et al., 2003b). These inconsistencies may be due to lack of attention to 
differences in onset age; in the present study, although EO-I individuals had the highest risk of 
comorbid substance dependence, their risk was only significantly different from the LO class and 
was not different from the EO-II class. 
Second, EO-I and EO-II individuals had a significantly greater probability of anxiety 
comorbidity than LO individuals. Overall almost three-quarters of the sample had a lifetime 
anxiety diagnosis; however, an overwhelming majority of these cases were in the earlier-onset 
classes. This finding is highly consistent with past studies showing an inverse association 
between anxiety comorbidity and onset age (Perlis et al., 2004; Simon et al., 2004; Keller, 2006). 
Both anxiety comorbidity and onset age have been implicated as being markers of greater BD 
severity (McIntyre et al., 2006; Suominen et al., 2007) and may represent an inherent component 
of a more severe subtype (Simon et al., 2004). The present data suggest that anxiety comorbidity 
may be associated with two such severe subtypes, one consisting of BD-I individuals and one 
consisting of BD-II individuals. 
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EO-I individuals had a higher probability than EO-II individuals of having primarily 
depressive (as opposed to manic/hypomanic) episodes. Conversely, Judd and colleagues (2003b) 
observed that, when followed for 10 years, BD-II patients had more major and minor depressive 
episodes than BD-I patients; although BD-I patients presented with more mixed episodes. The 
present study did not assess specifically for the presence of mixed episodes, and it is therefore 
possible that some of the episodes labeled as depressive in BD-I individuals may actually have 
been mixed in nature. We also did not account for time spent in episode, which may have 
provided a better picture of illness burden, as patients with BD-II have been shown to have 
longer duration depressive episodes than those with BD-I, and significantly more BD-I patients 
report a return to baseline mood between affective episodes (Judd et al., 2003b). It is also 
important to note that, in our study, differences were apparent only between the earlier-onset 
groups. According to post hoc analyses (not shown) comparing BD-I versus BD-II individuals on 
the probability of having primarily depressive episodes (without accounting for onset age), the 
two groups did not differ (χ2 = 2.85, df = 1, p = 0.09); this is consistent with findings from Kupka 
and colleagues (2007) who reported that depression/mania ratios were of a similar magnitude in 
the BD-I and BD-II outpatients. 
Finally, EO-I had a higher probability of lifetime psychosis than the other two classes. 
This is not surprising given that: 1) by definition, BD-II is not characterized by psychosis, and 2) 
past research has found higher rates of psychosis in individuals with earlier- compared to later-
onset BD-II (Schurhoff et al., 2000; Suominen et al., 2007; Ortiz et al., 2011). However, 
interestingly, EO-I and LO were equally likely to have been hospitalized and had similar GAF 
scores. 
Consistent with prior studies (Chang et al., 2000; DelBello and Geller, 2001), the present 
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OPBD had high rates of psychopathology. Comparing parental classes on rates of offspring 
disorders, there were notable class differences in offspring anxiety, but not other, disorders: 
offspring of parents in the earlier-onset classes had higher rates of anxiety disorders compared to 
offspring of LO parents. This might be explained by the fact that parents in the former groups 
were themselves more likely to have lifetime anxiety diagnoses, and therefore the disorder in 
offspring may be due to higher familial anxiety risk. However, it is important to note that, in the 
present full sample, parental and offspring anxiety disorders were not significantly associated (X2 
= 2.42, p = 0.12; data not shown). Further, other past studies have failed to find significant 
evidence that anxiety in OPBD could be explained by an increased familial risk for anxiety 
(Hirshfeld-Becker et al., 2006; Duffy et al., 2013). It is therefore possible that parental BD 
course, as captured by our latent classes, may be particularly associated with offspring anxiety, 
and not other types of psychopathology. That being said, Duffy and colleagues (2013) speculate 
that the presence of anxiety disorders in these offspring may actually reflect the BD diathesis, 
rather than a separate diathesis for anxiety disorders. Additionally, family studies suggest a 
specific heritability pattern for BD with comorbid anxiety (MacKinnon et al., 2002; Wozniak et 
al., 2010), and genetic linkage studies suggest that anxiety comorbidity marks a genetically 
distinct BD subtype (MacKinnon et al., 1998). The mean age of offspring in our sample was 13, 
and therefore most of the offspring had not yet entered the period of greatest risk for BD onset 
(Kessler et al., 2005). Although most of the offspring had gone through the period of risk for 
development of anxiety disorder given that (with some exceptions; e.g., panic disorders) anxiety 
tends to onset in childhood (Kessler et al., 2005), although the specific form may change over 
time. Childhood anxiety disorders also typically precede BD (Duffy et al., 2010), so for some of 
these youth, anxiety may represent the first emergence of mood-spectrum symptoms. If this were 
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proven true, it would dovetail with past studies which have shown that the risk of BD onset is 
higher in offspring of parents with early-onset BD (Chang, et al., 2000). However, in order to 
confirm this hypothesis, future research following at-risk offspring into adulthood is needed.  
It is also possible that anxiety in offspring of parents with earlier-onset BD stems from 
environmental stressors (e.g., chaotic home environment; family conflict, financial difficulties) 
that may be associated with having a parent with a potentially more severe and/or chronic form 
of BD (Wals et al., 2005; Ostiguy et al., 2009). In general, families with a member who has BD 
experience heightened stress and impairment, which appears to have a profound negative impact 
on interpersonal relationships (Dore and Romans, 2001; Weinstock et al., 2006). Although it is 
unclear whether particular BD course characteristics impact offspring stress levels, a number of 
characteristics, including earlier-onset, anxiety, and predominance of depressive episodes, are 
shown to adversely impact patients’ own general functioning and quality of life (MacQueen et 
al., 2000; Simon et al., 2004; Perlis et al., 2009; Sala et al., 2012). Therefore, it is possible that 
increased environmental stress associated with particular parental course characteristics may 
explain the class differences in offspring anxiety disorders. However, is important to note that 
parents in the earlier-onset BD-I and the later-onset BD classes did not differ on GAF scores, and 
rather, it was the earlier-onset BD-I and the earlier-onset BD-II classes that differed in general 
functioning. It may be that offspring of the later-onset classes simply experienced the stress 
related to their parents’ illness at an earlier, and therefore more vulnerable, age. However, these 
explanations are merely speculative given that environmental stress was not assessed for 
specifically in the present study.  
When sex was included as a moderator, we found that class differences between offspring 
of LO versus BD-II parents were only relevant for daughters. Although anxiety disorders have 
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been shown to be precursors to BD (Duffy et al., 2013), no studies have examined sex 
differences in the developmental progression of illness. However, in examining children who 
have already developed BD, girls are shown to have higher rates of anxiety disorders than boys 
(Biederman et al., 2004). Perhaps females at the highest risk for BD are more likely to develop 
anxiety as a precursor than are males; however, this must be tested in a longitudinal design. If 
anxiety in offspring of parents with earlier-onset BD-II stems from environment factors (as 
speculated above), females might be expected to be more strongly impacted. Rudolph (2002) 
suggested that girls possess more interpersonal sensitivity than boys, and therefore respond with 
more negative emotion when confronted by interpersonal stressors such as those associated with 
parental illness severity. Bouma and colleagues (2008) similarly found that stressful life events 
were associated with greater depression in both sons and daughters of parents with depression, 
but were considerably stronger in daughters. 
Our findings should be viewed in light of some limitations. First, although larger than 
other studies of OPBD, the present sample size may not have been robust enough to detect 
smaller effect sizes. For example, class differences in other offspring disorders may have 
emerged with a larger sample of families. However, we also note that a significant proportion of 
offspring did have disorders in all diagnostic categories, so it was not necessarily the case that 
findings emerged for anxiety disorders simply because they were the most prevalent disorder. It 
is also possible that parental illness characteristics have more of an impact on the course of 
offspring disorders (or other characteristics such as offspring age of onset) but not on the 
presence or absence of the disorder per se. Future research is needed to test this hypothesis.  
Second, offspring age ranged from 4 to 33 years. Although we controlled for age in analyses, as 
noted above, younger offspring are less likely to have experienced particular psychiatric 
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disorders (e.g., MDD, BD) compared to offspring in early adulthood (Henin et al., 2005). Future 
studies would benefit from following offspring prospectively throughout development. Third, 
our data did not allow for examination of offspring age at time of exposure to parental illness. 
Possibly, offspring of parents with earlier-onset BD were younger when exposed to parental 
illness, and therefore more vulnerable to environmental variables associated with living with a 
parent with BD. Future studies using more detailed assessment of parental course and timeline 
would do well to evaluate the effects of age at exposure to parental illness. Fourth, the sample 
was comprised primarily of Caucasian families of high income levels and therefore cannot be 
considered representative of all BD patients. Findings may not generalize to other racial/ethnic 
groups or income levels. Fifth, we did not include all potential course indicators in the LCA. The 
particular variables selected led to the specific classes described in our study, but using different 
variables might have generated a different set of classes. Future LCAs might include other 
potentially important course characteristics, such as response to lithium treatment (Grof et al., 
2009), suicidality (Novick et al., 2010), mixed states (Perugi et al., 1997), or the presence of 
other particular symptoms. 
Despite these limitations and the exploratory nature of our LCA analyses, findings may 
help to generate hypotheses about the nature and course of BD. The advantage of LCA and other 
clustering techniques is the ability to aggregate individuals in groups based on salient indicators, 
in this case BD course characteristics. Further investigation of this approach is needed to confirm 
the validity of the latent classes identified in the present study. In particular, we need to replicate 
these findings in a larger, independent sample in order to begin to draw stronger conclusions. If 
replicated, identification of specific subgroups of BD patients may have implications for research 
and treatment. Rather than examining the impact of a variety of separate illness characteristics on 
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patient outcomes, future research can examine particular profiles of individuals who may be 
more or less at risk for negative outcomes and/or may differentially respond to treatments. Such 
information will be valuable as the field continues to refine its diagnostic criteria and identify 
underlying causal mechanisms for BD. Additionally, by identifying and classifying patterns of 
BD course, we may be able to predict offspring vulnerability, and therefore provide targeted 
prevention and early intervention to offspring most at risk. 
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Table 1. Parent and Offspring Demographic Data 
Variable Mean ± SD (Range) or % 
Offspring age (in years) 13.46 ± 5.91 (4–33) 
Offspring sex  
 Female 45.7% 
 Male 54.3% 
Parent age (in years) 44.45 ± 7.79 (25–63) 
Sex of parent with bipolar disorder  
 Female 65.4% 
 Male 34.6% 
Family social class (Hollingshead, 1= highest) 1.87 ± 0.99 (1–5) 
Intactness of family  
 Parents married or co-habiting 62.2% 
 Parents separated or divorced 37.8% 
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Table 2. Latent Class Analysis Fit Indices and Class Composition 
 2-Class 
Solution 
3-Class 
Solution 
4-Class 
Solution 
Log-likelihood -787.50 -772.20 -763.99 
AIC 1611.00 1598.39 1599.97 
BIC 1659.45 1671.06 1696.86 
Sample-size adjusted BIC 1602.57 1585.74 1583.11 
Entropy 0.87 0.84 0.88 
Average posterior probability 0.95 0.93 0.94 
Lo-Mendell-Rubin adjusted LRT 37.23  
p < 0.05 
29.90 
p < 0.01 
16.04 
p = 0.31 
Bootstrapped LRT -806.56 
p < 0.001 
-787.50 
p < 0.001 
-772.20 
p = 0.43 
Class compositiona 79%, 21% 28%, 50%, 
21% 
27%, 53%, 
12%, 9% 
a Approximate percentage of parents assigned to each class; AIC = Akaike’s Information 
Criterion; BIC = Bayesian Information Criterion; LRT = Likelihood ratio test 
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Table 3. Latent Class Analysis Three-class Solution  
Parental Course Characteristic Estimated Mean/Probabilities 
 
Overall 
EO-I  
(50%, n = 55) 
EO-II  
(28%, n = 31) 
LO 
(21%, n = 23) 
1. Onset Age (Mean) 18.46** 14.49 15.26 31.65c,d 
2. Bipolar Disorder Type I 0.63*** 0.90 0.00c,e 0.73 
3. Anxiety Disordera  0.72*** 0.79 0.83 0.41c,d 
4. Substance Dependence  0.41* 0.51d 0.31 0.29 
5. Psychosis  0.42*** 0.65d,e 0.00 0.35c,d 
6. Polarity at Onset = 
Depressed 0.71 0.68 0.86 0.55 
7. Primary Episode Typeb = 
Depressed 0.51* 0.66d,e 0.34 0.46 
8. Rapid Cycling 0.28* 0.29 0.40e 0.13 
BD = Bipolar disorder; EO-I = Earlier-Onset BD-I; EO-II = Earlier-Onset BD-II; LO = Later-
Onset BD;a history of panic disorder, agoraphobia, social phobia, specific phobia, obsessive 
compulsive disorder, generalized anxiety disorder, posttraumatic stress disorder, and/or 
separation anxiety disorder; b pole of the majority of episodes ; c Different from EO-I (p < 0.05), 
d Different from EO-II (p < 0.05), e Different from LO (p < 0.05).
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Table 4. Lifetime Offspring Psychopathology  
Diagnostic Category 
 
Total 
(n = 188) 
Onset age 
(in years) 
M ± SD 
Offspring 
of EO-I 
(n = 96) 
Offspring 
of EO-II 
(n = 49) 
Offspring 
of LO 
(n = 43) 
Mood disorderc 45.2% 8.89 ± 4.22 49.0% 36.7% 46.5% 
Bipolar disordera 20.7% 7.61 ± 3.87f 20.8% 20.4% 20.9% 
Depressive disorderb 24.5% 8.89 ± 4.23 28.1% 16.3% 25.6% 
Anxiety disorderd 45.7% 4.58 ± 2.82 56.3% 55.1% 34.9%† 
ADHD 26.6% 3.70 ± 1.98 28.1% 22.4% 27.9% 
Disruptive behavior disordere 34.0% 7.42 ± 3.69 31.3% 32.7% 41.9% 
a bipolar I or II; b major depressive disorder and/or dysthymic disorder; c depressive and bipolar 
disorders; d panic disorder, agoraphobia, social phobia, specific phobia, obsessive compulsive 
disorder, generalized anxiety disorder, posttraumatic stress disorder, and/or separation anxiety 
disorder; e oppositional defiant disorder or conduct disorder. f Represents onset age of any mood 
episode in youth diagnosed with BD (mean onset age for mania in this group was 9.31 [SD = 
4.98]) 
ADHD = Attention deficit hyperactivity disorder; BD = Bipolar disorder; EO-I = Earlier-Onset 
BD-I; EO-II = Earlier-Onset BD-II; LO = Later-Onset BD 
† Classes differed such that offspring of LO parents showed lower rates than offspring of EO-I (ß 
= 0.30; p = 0.013) and EO-II (ß = 0.30; p = .010) parents. 
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Figure 1. Latent Class Analysis Three-class Solution 
Note: Only categorical indicators are included (onset age data are reported elsewhere). *** = Classes differed at the p < 0.001 level; 
** = Classes differed at the p < 0.01 level; * = Classes differed at the p < 0.05 level
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Figure 2. Offspring with Lifetime Anxiety Disorders by Sex and Parental Class Membership 
Note: EO-I = Earlier-Onset BD-I; EO-II = Earlier-Onset BD-II; LO = Later-Onset BD 
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